Water shortage has become an important factor restricting the sustainable development of cities. This paper adopts the research ideas and methods of relative resource carrying capacity, and uses China's national and Chongqing as reference areas to evaluate the relative water resources carrying capacity, the relative economic resource carrying capacity and the synthetic carrying capacity of Chengdu from 2000 to 2015, and analyzes Chengdu's carrying capacity of water resources relative to population and economy. Using the same method, the resource carrying capacity of each district and county in Chengdu from 2000 to 2015 was evaluated, and the spatial distribution of water resources in various districts and counties was analyzed. The research shows that compared with China's national and Chongqing, the relative water resources carrying capacity of Chengdu has been overloaded for nearly 10 years. To a certain extent, this reflects that Chengdu's economic growth is not compatible with the carrying capacity of water resources, and the existing economic growth model is constantly weakening the capacity of resources. In addition, there are still problems in the imbalance of water resources and economic development in various districts and counties in Chengdu. The water resources carrying capacity in the eastern region has been seriously overloaded, with the central city being in the most severe area, and the water resources in the western region have yet to be further developed and utilized. The research results provide a reference for the grim situation faced by the government in controlling the water resources carrying capacity of Chengdu.Therefore, in order to achieve sustainable development in Chengdu, it is necessary to deal with the coordinated development of population, water resources and social economy.
I. INTRODUCTION
With the rapid development of the economy and the continuous growth of the population, the demand for water resources is also increasing day by day. Various pollutions have also aggravated the shortage of water resources [1, 2] . The shortage of water resources will limit the development of cities and even the country. Therefore, the research on the carrying capacity of water resources has attracted the attention of scholars at home and abroad. Foreign scholars generally use a series of indicators to study water resources carrying capacity [3] [4] [5] . Chinese scholars have carried out research using different evaluation methods [6] . There are mainly conventional trend method [7] , system dynamics method [8] , multi-objective decision analysis method [9] and artificial neural network [10] . Each of these methods has its own advantages and disadvantages, but in general there are certain limitations. To this end, domestic scholar Huang Ningsheng [11] combined with the actual situation in China, put forward the relative resource carrying capacity. The relative resource carrying capacity is to compare one or several reference areas as the comparison standard, and compare the resource possession or consumption of the reference area to further calculate the relative resource carrying capacity.
With the rapid development of Chengdu's economy and the increase in population, water resources have become an important factor restricting its development [12] . Based on this, this paper analyzes the dynamic change process of Chengdu's relative resource carrying capacity from 2000 to 2015 with the national and Chongqing as reference areas. The use of GIS to spatial analysis of the number of overloaded people in each district and county relative to Chengdu. These provide a basis for solving the problem of water resources restriction and sustainable development in Chengdu.
II. STUDY AREA
Chengdu is located in the western part of the Sichuan Basin, mostly in the plains. In the process of social and economic development in Chengdu, water resources are the most important resource and occupy a basic position in the process of urban economic development and sustainable development. Chengdu belongs to the subtropical warm monsoon climate zone. This climatic condition makes Chengdu's rainfall relatively abundant, with an average annual water resource of more than 30 billion cubic meters. As the capital of Sichuan Province, Chengdu has experienced rapid economic development. According to the 2013 Statistical Yearbook of Chengdu, the gross domestic product (GDP) of Chengdu is RMB 910.889 billion, and the per capita GDP has reached RMB 63,476.59.
III. MATERIALS AND METHOD
The research data mainly includes statistical data such as population, total water resources, water resources utilization and GDP in China The synthetic carrying capacity measurement is closely related to water resources, population, and economy. Referring to the existing research, combined with the actual situation of Chengdu, the relative resource carrying capacity calculation equation is as follows [13] :
(1)Relative water resources carrying capacity:
(2)Relative economic resource carrying capacity:
(3)Synthetic carrying capacity :The synthetic carrying capacity is considering the existence of circulation and exchange of resources in the study area [14, 15] . It is a regional system with development process and dynamic changes [16, 17] . Moreover, water resources are an important resource for human survival and life, and the GDP that can measure the economic development of a region is the gross domestic product. It has a lot to do with the different weights of water resources and economic importance to the population.
,Where,Crw was the relative water resources carrying capacity,Iw was the reference area water resources carrying capacity index, Qw and Qwo were the total amount of water resources in the study area and reference area, Qpo was the total population of the reference area; Cre was the relative economic resource carrying capacity, Ie was the economic resource carrying capacity index; Qe was the gross domestic product (GDP) of the study area; Qeo was the gross domestic product (GDP) of the reference area; Cs was the synthetic carrying capacity of the study area; Ww and We were the weights of relative water resources carrying capacity and relative economic resource carrying capacity, respectively.
Considering the status quo of natural resources and economic development in Chengdu, water resources are relatively short due to the urbanization process [18, 19] . Therefore, the relative natural resource carrying capacity weight value should be greater than 0.5, and the relative economic resource carrying capacity weight value will be correspondingly less than the mean value of 0.5, the calculated synthetic carrying capacity is more in line with the reality of Chengdu. To this end, assume Wn = 0.6 and We = 0.4.
(4)Relative resource carrying capacity status evaluation criteria:
By comparing the actual population with its relative resource carrying capacity, the carrying capacity of the study area relative to the reference area in different time periods can be obtained. There are three types [20, 21] :
Relative overload status: The actual population (P) is greater than the number of people that can be carried (Cs), i.e. P -Cs > 0.
Relative surplus state: The actual population (P) is less than the number of people that can be carried (Cs), i.e. P -Cs < 0.
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Relative saturation state: The actual population (P) is equal to the number of people that can be carried (Cs), i.e. P -Cs =0.
IV. RESULT AND ANALYSIS
(1)Relative water resources carrying capacity evolution process A. Taking the country as a reference area According to equations (1)-(5), the whole country is selected as the reference area, and the carrying index is calculated from 2000-2015 . It can be seen from Table 1 that the relative population of Chengdu has been overloaded from 2000 to 2015, and the number of overloaded people has increased first and then decreased, and peaked in 2007. From Fig.2 , The contribution rate of relative water resources carrying capacity to synthetic carrying capacity has been far less than the relative economic resource carrying capacity and has little change, indicating that the utilization efficiency of water resources in Chengdu has been in a low state in recent years, and the utilization efficiency has not changed much.
B.Taking Chongqing as a reference area
It can be seen from Table 2 that during 2000-2015, the relative water resources carrying capacity has been lower than the actual population and is in an overloaded state; the relative economic resource carrying capacity has been in a surplus state and continues to rise. In addition to 2001, the synthetic carrying capacity is overloaded; the contribution rate of relative water resources carrying capacity to synthetic carrying capacity has been less than that of relative economic resources.
It can be seen from Fig.3 that compared with the national comparison or Chongqing, the relative water resources carrying capacity of Chengdu has been overloaded. This result shows that if the economic development speed and scale of the country or Chongqing are used, Chengdu's water resources cannot meet its economic development needs.
(2)Spatial difference of resource carrying capacity in various districts and counties of Chengdu Taking Chengdu as a reference area, the data of population, GDP, and total water resources of Chengdu and various urban counties from 2000 to 2015 are respectively introduced into equations (1) to (5) . The average overloaded number of urban and rural areas relative to Chengdu is obtained, and the spatial distribution map of Chengdu's resource carrying capacity is obtained by using ArcGIS software (Fig. 4 ). It can be seen from Fig.4 that the number of overloaded people in Chengdu is positive or negative, and the state of resource carrying capacity is judged according to the evaluation criteria. The population of southeastern Chengdu is overloaded relative to water resources, indicating that water resources in the southeast cannot carry the population of the region. Among them, the central city is the most overloaded, indicating that the population of the area needs to be further strictly controlled.
V. CONCLUSION AND DISCUSSION
Relative resource carrying capacity involves three aspects: population, water resources and economic development. To achieve sustainable urban development, we need to deal with the coordinated development of population, water resources and social economy. Therefore, from the perspective of Chengdu's relative water resources carrying capacity and synthetic carrying capacity, the following suggestions are proposed:
(1) Compared with the whole country and Chongqing, the water resources carrying capacity of Chengdu has been overloaded; the carrying capacity of economic resources has shown a large upward trend, and it is always in a surplus state; the synthetic carrying capacity is also basically overloaded. To a certain extent, this reflects that the growth of Chengdu's relative economic resource carrying capacity is based on the reduction of relative water resources carrying capacity, and economic growth is not compatible with the supporting capacity of resources. There are three main reasons for this situation: First, water resources are decreasing and resource utilization efficiency is low. Second, the population base is too large and continues to increase, and the amount of water resources per capita is constantly decreasing, which has exerted tremendous pressure on Chengdu's resource carrying capacity. Third, Chengdu's economic growth model is also a reason for the decline of resource carrying capacity. How to make the economy develop at a faster rate with the lowest resource cost and the lowest environmental cost is the key to sustainable development in Chengdu.
(2) From the comparison of the relative resource carrying capacity of various districts and counties in Chengdu from 2000 to 2015, it can be seen that there is an imbalance between the water resources stock and economic development in various districts and counties in Chengdu. The water resources carrying capacity in the eastern region has been seriously overloaded, with the central city being in the most severe area, and the water resources in the western region have yet to be further developed and utilized. At the same time, the carrying capacity of economic resources is overloaded in the western and northeastern regions, while the central urban areas in the central region have the largest surplus. Combined with the synthetic carrying capacity, the eastern part of Chengdu is overloaded, indicating that the eastern natural resources are consumed more, the economic development consumes a lot of water resources, and the water resources stock can no longer support the existing economic growth model. Therefore, different measures should be taken according to the actual conditions of each district and county to implement the resource protection policy while developing the economy. In the western region, we will strengthen the unified management of water resources, combine production and domestic water, agricultural and industrial water, and achieve sustainable recycling of water resources and improve water use efficiency through industrial restructuring and water optimization. In the eastern region, it is necessary to strengthen the protection of the environment and natural resources, and to control the structural and spatial patterns of regional water resources utilization. In addition to the amount of water resources in the development area, it is also possible to appropriately increase the utilization of transit water and externally introduce water sources to relieve pressure. Effective and rational use of water resources will enable the balanced development of resources and economy among the districts and counties within Chengdu.
